T he Occupational Safety and Health (OSH) Act, established by the 91st Congress of the United States and signed into law by President Nixon on December 29, 1970 , was the first comprehensive and serious attempt to protect the health and safety of American workers (Mintz, 1984) . The OSH Act contains many provi sions to ensure safe and healthful working conditions for working men and women including provi sions for medical examinations. The OSH Act says :
Congress declares it to be its purpose to assure so far as possible every working man and woman in the Nation safe and healthful working conditions and to preserve our human resources by...providing medical criteria which will assure insofar as practicable that no employee will suffer diminished health. functional capacity.or life expectancy as a result of his work experience (Occupational Safety and Health Act. 1970 . Section (2)[b)).
As stated above, the Occupational Safety and Health Administration (OSHA) is compelled by law to require medical examinations and other tests for exposed employees (Mintz, 1986) . Although the statute call s for "medical examinations and other tests." it does not specify the kinds of exam inations or tests required to ensure employees remain healthy. The requirements vary depending on the hazard and other variables affecting the employee's response and. therefore, are specific to each regulated substance. The different requirements of the standards can cause confusion and controversy for employers, health professionals. and others required to comply with the requirements.
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Ms. Papp and Ms. Miller are certified occupational health nurse specialists, OSHA Office of Occupational Health Nursing, Washington, DC. FEBRUARY 2000, VOL. 48, NO.2 This article addresses the confusion by providing a reference chart to the standard specific medical surveillance provisions. The chart, Screening and Surveillance: A Guide to OSHA Standards (see Appendix), was developed by OSHA's Office of Occupational Health Nursing, in cooperation with the Directorate of Health Standards and the Office of Health Compliance Assistance.
This article also provides a perspective on some of the controversy surrounding the medical surveillance provi sions of OSHA standards. It discusses: • Medical screening and surveillance, in general. • The historical development of OSHA medical surveillance provisions. • OSHA's medical surveillance provisions and the basic elements and similarities and differences between standards.
SCREENING AND SURVEILLANCE
The OSHA uses the term medical surveillance and in some standards such as Butadiene, 29 C.F.R 1910.1051, "medical screening and surveillance." However, these terms are controversial in the occupational health field. Extensive debate has occurred related to the use of the traditional public health terms, screening and surveillance, in the occupational health arena. To some occupational health experts. the terms screening and surveillance are interchangeable and share the same meaning. To others, the terms have different meanings. (Silverstein, 1994) .
According to Wegman (1995) , screening for occupational disease is the search for previously unrecognized diseases or conditions caused or affected by workplace factors. Wegman (1995) acknowledged that medical screening or monitoring of individuals, also known as medical surveillance. focuses on the interview and examination of an individual worker. The National Institute for Occupational Safety and Health (NIOSH) considers screening's purpose as "detecting organ dysfunction or disease before an individual would normally seek medical care" (Halperin, 1986) . Silverstein (1994) defined screening as: the application of clinical procedures to members of a group. often chosen to be asymptomatic but at high risk. for the purpose of identifying those needing further individual attention.
According to Meservy (1997) , screening-a major component of an effective occupational health surveillance program-is a tool for secondary prevention and focuses on individuals.
Surveillance differs from screening in that it focuses on the population by using aggregate data and is a tool for primary prevention. Occupational surveillance, targeting high risk groups of workers, is the systematic collection and analysis of individual health data to identify instances of illness or health trends suggesting adverse effects from workplace exposures. Those data are used to reduce exposure and prevent illness (Meservy, 1997) . In its position statement, the American Association of Occupational Health Nurses (AAOHN) defined occupational health surveillance as "the process of monitoring the health status of worker populations to gather data on the effects of workplace exposures and using the data to prevent illness or injury" (AAOHN, 1996) .
The use of the term medical surveillance by OSHA refers to determining whether workers are experiencing adverse health effects from exposure to hazards. When referring to OSHA standards, medical surveillance needs to be understood in terms of the OSH Act and not confused with the various definitions and uses of the terms screening and surveillance (Terry, 1998) . Per the OSH Act, medical surveillance has the intended purpose of (Mintz, 1984) : • Notifying employees of any adverse health effects so proper medical attention may be provided. • Providing OSHA and NIOSH with data for purposes of research into the relationship between toxic substances and occupational illnesses. Most of the OSHA health standards with medical criteria provisions contain activities that constitute screening. One standard, cadmium (29 C.P.R. 1910.1027), possibly could be described as having a surveillance provision because of the requirement for employers to reassess the workplace and implement changes when there is an abnormal finding in the screening program (Silverstein, 1994; Terry, 1998) . However, for the most part, OSHA standards do not include provisions requiring the employer to look for trends or observe worker populations as a whole.
The OSHA's use of "medical surveillance" technically is incorrect. Even so, for purposes of this article, medical surveillance is the term used when referring to the medical examination and testing provisions contained in the OSHA's health standards.
HISTORICAL PERSPECTIVE Standard Setting
After passing the OSH Act:
Congress did not itself enact occupational safety and health standards. It gave this responsibility to OSHA, authorizing the Agency to promulgate legally enforceable standards, in accordance with the procedures set forth in Section 6, and consistent with the substantive criteria appearing in various portions of the Act (Mintz, 1984) .
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This section authorizes the promulgation of legally enforceable occupational safety and health standards and gives direction related to the various provisions including specific details concerning medical examinations. It states:
...where appropriate, any such standard shall prescribe the type and frequency of medical examinations or other tests which shall be made available, by the employer at his cost, to employees exposed to such hazards in order to most effectively determine whether the health of such employees is adversely affected by such exposures (OSH Act, 1970, Section 6[b][7] ).
It should be noted the OSH Act describes a screening activity focused on individual employees and not surveillance of the worker population. Nonetheless, OSHA uses the term medical surveillance in almost all standards when referring to examining and testing employees for adverse health effects from exposure to hazardous substances.
The OSHA's first health standard, promulgated in 1972, focused on asbestos and included requirements for medical surveillance. Since then, all OSHA health standards have included provisions for medical examinations. While the basic element of OSHA's "medical surveillance programs has remained essentially the same since OSHA's asbestos standard, there have been significant changes in the details of these requirements" (Mintz, 1984) . One of the changes came with the publication of the January 22, 1980, OSHA Carcinogens Policy. This policy, formally titled, Identification, Classification and Regulation of Potential Occupational Carcinogens, set forth a model standard which included the basic elements of a medical surveillance program as described in the Sidebar on page 61.
Although the model standard in the carcinogen policy currently is not used by OSHA as a model, its medical surveillance provisions remain the mainstay of OSHA's health standards. In addition to these provisions, OSHA health standards routinely (Mintz, 1984) : • Define the group of employees to be offered the examination. • Include information related to access to the examination results. • Address issues related to the actions an employer must take if the examination shows an adverse health effect. • Include the length of time the employer is expected to retain the results of the examination on file. The OSHA standards are written by an interdisciplinary group of professionals with backgrounds in epidemiology, law, economics, and industrial hygiene who work for the OSHA. Health care professionals often are included on standard writing teams as either team members or consultants to the team. The standard writers follow the procedures in the OSH Act, research the subject, conduct risk assessments, and write the standards as described above in close accord with the model in the carcinogen policy and precedents set by previous standards. However, OSHA standards often are changed. Even after promulgation, lawsuits can be brought resulting in court ordered amendments to the standard.
Basic Elements of a Medical Surveillance Program
• Each employee is provided an opportunity to have a medical examination (i.e., participation is voluntary).
• Medical examinations are provided without cost to the employee.
• Medical examinations are performed by or under the supervision of a licensed physician.
• Initial medical examinations include work history, medical history, and physical examination.
• Periodic and termination examinations are offered .
• Additional examinations are offered when employees display signs and symptoms of exposure.
• Details related to the frequency of examinations, focus and protocols for the examination (e.g., the various type of tests to include), and any additional history related to family or personal history are left to specific rule making for each substance. The details of the medical surveillance program are to be determined by the toxicity and effect of the hazardous substance on the body.
• Employers are to provide information to the examining physician related to the requirements of the standard, the employee's duties related to exposure, the exposure level and required personal protective equipment, and names and addresses of physicians who have provided previous medical examinations .
• A written medical opinion from the physician to the employer and the employee including : a) whether the employee has any detected medical condition which would place him or her at increased risk of material impairment of health from exposure to the hazard; b) any recommended limitations on the employee's ability to wear personal protective equipment; and c) a statement that the physician has informed the employee of the results of the medical examination and the need for any further tests, examinations, or treatment (Identification, Classification, and Regulation of Potential Occupational Carcinogens, 1980).
Legal Challenges
Over the years, various OSHA standards have been modified, and provisions have been vacated through challenges in the United States Court of Appeals. Early challenges related to medical surveillance provisions have focused on two common questions (Rothstein, 1990): • When is medical surveillance justified under the OSH Act? • What process should be used in resolving conflicting medical opinions or questions related to multiple physician review?
The following two cases show how the court addressed the first question, "When is medical surveillance justified under the OSH Act?". The 1988 case, National Cottonseed Products Association v. Brock, challenged OSHA's medical surveillance provision of the cotton dust standard. This challenge contended there was no significant health risk to employees because only hypersensitive workers were at risk from exposure to cotton dust at the action level. The Washington, DC circuit court rejected the argument. The court supported its position by citing the decision from the benzene standard 's challenge:
The court interpreted the Benzene case to allow OSHA to impose monitoring requirements even where OSHA was uncertain there was any residual risk at levels imposed by the standard. Medical surveillance or monitoring was justified to: (I) verify the effectiveness of the standard; (2) develop data to determine whether the standard was sufficiently protective; and (3) assure that hypersensitive workers are removed from exposure before permanent injury. (Rothestein, 1990) . FEBRUARY 2000, VOL. 48, NO.2 However, in another court case, Taylor Diving and Salvage Company v United States Department of Labor, "the court struck down medical examination provision of the commercial diving standard," determining the standard was not "'reasonably necessary or appropriate to provide safe or healthful workplaces'" (Rothstein, 1990) . Regardless of what OSHA writes and promulgates, the courts play an important role in the final determination of the content of the medical surveillance provisions of OSHA standards. The fate of the provision depends on whether the court believes the provisions are "necessary" to protect the safety and health of the workers.
An example of the court's answer to the second question, "What process should be used in resolving conflicting medical opinions or questions related to multiple physician review?" is found in the response to the lead standard challenge. The lead standard, promulgated in November 1978, had provisions for multiple physician review. In this provision, an employee found to be unfit by the company 's physician could choose to be examined by another physician. If the two physicians disagreed, a third physician's opinion was sought with this opinion being dispositive. The cost of the examinations were borne by the employer. This provision was challenged in the case of United Steelworkers of America v. Marshall. The Washington, DC circuit court upheld OSHA's multiple physician review procedure stating lead disease often is difficult to diagnose, and multiple physician reviews increase the chances of a correct diagnosis (Rothstein, 1990) .
Another point of contention associated with medical surveillance has been the requirements for Medical Removal Protection (MRP). Medical Removal Protection ensures that: • Employees are removed from their jobs for inability to wear personal protective equipment (e.g., respirators) without danger to health or because of evidence of adverse health effects from exposure. • If removed, employees retain their benefits, salary, and seniority for a period of time. The OSHA includes MRP in its standards to encourage employee participation in screening programs (Mintz, 1984) .
Medical Removal Protection provisions in OSHA health standards have become increasingly stringent (Rothstein, 1990) . The OSHA first addressed MRP in the asbestos standard for workers for whom respirators are ineffective. However, it only required retention of the employee's rate of pay and benefits if there was an available position for the employee (Rothstein, 1990) . With the vinyl chloride standard in 1974, OSHA required, for the first time, removal of any employee who is at higher adverse health risk from exposure. In this standard, medical removal protection is required, but the retention of benefits and salary is not.
Medical Removal Protection, like OSHA's medical surveillance provisions, was challenged in court. Despite this challenge, the sweeping requirements of the 1978 lead standard for MRP were upheld by the court. The lead standard states employees with blood lead levels higher than a specified limit and those employees showing symptoms of lead disease must be removed until their blood lead has returned to an acceptable level. When an employee is removed in any way, employees' earnings rate, seniority, and benefit levels are maintained for up to 18 months, and on return the employee must be restored to the original job. The court supported OSHA's view that MRP flows directly from and is fully consistent with the aSH Act's expressed language (Rothstein, 1990) . Thus, MRP provisions remain, although not all OSHA standards include them. In addition to those standards mentioned above, others with MRP requirements are benzene, cadmium, formaldehyde, cotton dust (for employees unable to wear respirators, only), methylenedianiline, and methylene chloride.
COMPARISON OF SCREENING AND SURVEILLANCE REQUIREMENTS OF OSHA'S HEALTH STANDARDS
Although OSHA standards have similar general provisions, they differ in specific content. This presents a challenge to employers and occupational health professionals attempting to comply with the various provisions (Terry, 1998) . Scope of coverage may depend on the substance or the airborne concentration to which an employee is exposed (e.g., action level, permissable exposure limits [PEL)), or amount of time exposed per year. For example, the benzene standard, 29 C.P.R. 1910.1028 (i), requires the employer to make medical surveillance available to all employees who are: • Exposed at or above the action level for 30 or more days per year.
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• Exposed at or above the PEL 10 or more days per year. • Involved in the tire building operations as tire building machine operators, who use solvents containing greater than .1% benzene. Not all standards require work or occupational histories or physical examinations. However, several require the use of standardized questionnaires (e.g., asbestos, cadmium, cotton dust).
The frequency of examinations differs among standards based on the hazard regulated. In some situations, the frequency of examinations also may depend on the employee's age, the length of time of exposure, or the extent to which previous examinations have indicated the employee is suffering from adverse exposure to the regulated substance. Seven standards require termination examinations of employees no longer exposed to the hazard (e.g., the employee left the hazardous area by transfer to another job, left the company or the hazard was removed). Some standards, such as formaldehyde and respiratory protection, require a questionnaire and an examination only if warranted. As noted earlier, medical removal provisions also vary.
Seventeen of the standards require the questionnaire or examination to focus on specific body systems. Other standards do not specify or confer the decision to the physician or to the physician or other licensed health care professional.
Most standards require examinations and tests be performed by or under the supervision of a licensed physician. However, in a few more recent standards (e.g., bloodborne pathogens, methylene chloride, respiratory protection), OSHA modified the language to include other licensed health care professionals as appropriate providers of medical surveillance.
OSHA'S MEDICAL SURVEILLANCE GUIDANCE DOCUMENT
Maneuvering through the maze of OSHA's medical surveillance provisions can be a challenge. Therefore, OSHA developed a table titled, Screening and Surveillance: A Guide to OSHA Standards (see Appendix). The Appendix assists employees, employers, health care professionals, and OSHA compliance officers to access quickly general information about medical surveillance provisions of all OSHA standards. However, the guide is only a general overview of the screening and surveillance provisions of OSHA standards, not a legal authority.
The Appendix covers all OSHA standards with medical surveillance provisions in general industry, maritime, and construction. To help readers find information easily, the screening requirements are organized into 14 basic categories common to OSHA standards, such as "preplacement examinations" or "other tests." However, the specificity of the language of some standards makes it such that the information does not precisely fit into one of the Appendix's categories. In these situations, the information is placed in the category where it is best suited. For example, the bloodborne pathogen standard does not require a preplacement examination but does require "Screening and Surveillance: A Guide to OSHA Standards" to follow on pages 64 to 72.
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OSHA's Medical Surveillance Provisions
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The Bureau of National Affairs, Inc. Mintz, B.W. (1986) The OSH Act requires OSHA to include provisions for medical examinations of employees in its standards. However, the specific test and examinations criteria are not outlined in the OSH Act. Instead, each standard has specific medical surveillance requirements. These are specific to the adverse health effects triggered by exposure to the hazardous substance.
Many standards are challenged in court resulting in changes to medical surveillance provisions of the standards. Some court decisions support OSHA's language. In either case, the court often sets precedents for future standards.
The OSHA uses the term medical surveillance to refer to its employee examination and testing provisions. Most occupational health professionals call this activity employee screening and reserve the term surveillance for aggregate analysis of population data. It is important to remember this distinction when referring to OSHA standards.
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the employer to offer hepatitis B vaccine on preplacement. Although this requirement is not an examination, it is a preplacement requirement and, thus, categorized under preplacement examination.
To ensure readers obtain all information related to a specific standard at one glance, abbreviations and footnotes are used in the document. Footnotes also are used to denote special circumstances related to an item listed in the category. For example, the cadmium standard has very precise requirements for the frequency of periodic medical examinations. Rather than attempting to list all circumstances related to frequency, the item's footnote refers readers to the standard for specific details. The footnotes and abbreviations are explained at the end of the Appendix. Screening and Surveillance: A Guide to OSHA Standards is not a legal authority for compliance with OSHA requirements or a substitute for the standards. It is a quick reference to the medical surveillance provisions in the standards. To obtain full details of specific compliance requirements, readers should consult Title 29 C.F.R., Code of Federal Regulations for the appropriate OSHA standard. In addition, medical surveillance provisions of standards can be accessed through the Internet link at http://www.osha.gov.
SUMMARY
The OSHA is compelled by law to include medical examination provisions in its health standards. The OSH Act provides generic direction for the inclusion of medical examinations and other tests to protect workers' health, but does not specify the type of examination. Specific requirements are included in the individual standards.
The OSHA uses the term medical surveillance when referring to provisions for examining and testing employees for adverse health effects from exposure. Most occupational health professionals call this activity employee screening and reserve the term surveillance for aggregate analysis of populations. It is important to remember this distinction when referring to OSHA standards.
The OSHA standards vary in provisions because of the type of hazards regulated. Many standards are challenged in court. Some result in changes in the standard's medical surveillance provisions. The Appendix lists the medical surveillance provisions of the current standards.
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